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Figure 1. Track of Hurricane Katrina, August 23-29, 2005, showing spatial extent and storm intensity along its path (source: NOAA)



$200 Billion in Damages

1,600 People Died
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What’s 
of 
value 
Here?The big picture



Built Capital Social Capital Human Capital Natural Capital

Four Types of Capital

Financial Capital



Ecosystem Services
The benefits people derive from nature

Function:

Watershed

Collection & Filtration

Service: Water Supply

Natural Capital Asset:



Types of Maps

Water Supply
Cultural Value
Waste treatment/removal
Flood protection
Coastal flood protection
Aesthetic value
Sediment flows
Wildlife/biodiversity 
Recreation

Over consumption
Sewerage
Salinization
Water pollution
Impervious surfaces

Provisioning

Beneficiaries

Impairments



Goods Provisioning 

Water Supply

Food

Timber

Fuel

Fiber

Medicinal Resources



Regulating Services

Flood Protection

Water Quality/Filtration

Water Temperature

Hydrological Functions

Soil Erosion Control

Gas & Climate Stability

Biological Control

Soil Formation



Supporting Services

Biodiversity and Habitat

Nutrient Cycling

Pollination

Net Primary Production



Cultural Services

Aesthetic

Recreation

Spiritual & historic

Science & education



CAPITAL INVESTMENT

OPERATIONAL COSTS

Conventional Framework

+
FLOOD MITIGATION

ECONOMYENVIRONMENT



Flood Protection
LA River | Los Angeles, CA



Holistic Analysis

+ ECONOMYENVIRONMENT +SOCIETY

FLOOD MITIGATION

SALMON HABITAT

WATER QUALITY

WATER SUPPLY

AIR QUALITY

CAPITAL INVESTMENT

OPERATIONAL COSTS

JOBS

PROPERTY VALUES

AVOIDED DAMAGES

CLIMATE RESILIENCE

EQUITY

PUBLIC HEALTH

RECREATION

SOCIAL COHESION



Flood Protection+
Thornton Creek| Seattle, WA



$5.4MM

UP TO $3.6MM

TRADITIONAL BENEFITS

PROJECT COSTS

ADDITIONAL 

BENEFITS

UP TO $3.2MM

Including ecosystem services and other co-benefits 

nearly doubled the total benefit amount.



Financing Solutions 



Financing and Partners are Driven by Co-Benefits

Disaster Risk Reduction

Water Quality & Supply

Economic Uplift and 

Community Development

Carbon Sequestration

FEMA; Pre-Disaster Mitigation Grant 

Program; Insurance Industry

Local Rates; GASB 62 & Green Bond 

Financing; Power company

HUD;  Foundation PRIs

AB32

Co-Benefit Partner
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Rim Fire Damages: Environmental 
Benefits





















Measure Q: $120 million



New Partners: Healthcare



Housing 

Intervention 

Outcome Monetizable Benefits 

Medical Visits

Missed Work Wages

Disutility

Medicaid ED Visits

Employment Productivity

School  District Cost 

Medicaid ED Visits

Child Hospitalizations

1000 fewer visits

1040 fewer days

18,000 fewer days with 

symptoms

670 fewer ED visits

1040 productive days

1020 fewer days missed

670 fewer visits

45 fewer visits

$95,000 in out-of-pocket

$270,000 earned

$1.3M  WTP

$290,000 savings

$165,000 in production

$195,000 avoided loss 

$203,000 avoided cost 

Outcomes for asthma; 100 units over 10 
years

$27,000 school funds

54 fewer days 

hospitalized
Length of Stay

$65,000 cost savings 



Housing 

Intervention 

Outcome Monetizable Benefits 

Rent Alleviation

Lifetime Income boost

Food Quality

Jobs from Construction

Medicaid visits homeless

Medicaid ED Visits

Readmission Visits 

homeless 

$10 Million

$150K per child

$1 Million

125 jobs/$15M invested

2925 fewer inpatient visits

2475 fewer visits

15% decrease

$800K Expenditures in 

Hospitals

$15 Million

$1 Million

$1.32 multiplier for output

$25 Million

$7.2 million

Maintain reimbursement 

Outcomes from affordability and 
increased stability of housing
100 units over 10 years

Child Education 

Spending

Education for 83 children $46,000

Taxes $2.4 Million from 

expenditures

Community Reputation 5% to 10% appraisal value 

increase

$185 million appraisal 

increase

$2.4 Million from total 

expenditures



Your finance folks tell you that you can only pay for these things 

out of annual operating cash…

…but annual rate revenue is not sufficient to cover large scale 

investments.

There is an alternative financing choice available that water 

agencies are often unfamiliar with.

Accounting: What’s the Problem?



Brooklyn Grange

Stormwater treatment

Lower utility bills

Cooler cities

Cleaner air

Neighborhood beautification

Green Roofs



• Efficiency Investment Programs

• Recycling and Water Reuse Programs

• Green Infrastructure and Nature-Based 

Solutions

Green infrastructure: other examples



What’s the Solution?



GASB 62 says an entity with rate setting ability can 

capitalize ’business-type activity costs’ that would 

otherwise be expensed.

Implementation guidance will clarify this in April-May 

2018.

What’s the Solution?



Urban Trees
Stormwater management

Lower asthma rates

Cooler cities

Better quality of life

Walkable cities

OLIN



Who is Doing this Now?

Seattle and King County Los Angeles



QUESTIONS?


